This paper analyzes the intraday impact of the Bank of Russia's verbal interventions on the Russian stock exchange indices in 2014-2015. We construct a communication index which summarizes the verbal interventions of the Bank of Russia during this period. We use GARCHmodelling on intraday data on the returns of the RTS and MICEX indices. We also take into account the price of futures contracts on the BRENT oil price as the Russian economy has a strong dependence on oil prices. We show that the verbal interventions of the Bank of Russia have a positive short-term impact on the RTS returns, but do not affect their volatility. These results contradict previous studies, which show that a central bank's communication usually has a strong effect on the volatility of indices, but does not affect their returns. We suggest that this contradiction arises from the fact that we consider the export orientation of the economy, which has not been examined in previous studies.
Introduction
The impact of central bank communication on stock exchange indices and exchange rates is receiving the growing attention in the academic literature. One of the most popular methods to evaluate these effects is GARCH-modeling. This methodology allows the estimation of the impact of verbal interventions not only on the average values of stock returns and exchange rates, but also on their volatility. For instance, Han (2008) estimates the FIGARCH model and shows that the verbal interventions of the European Central Bank (ECB) increased the volatility of the EUR/USD exchange rate in [1999] [2000] [2001] [2002] . Nevertheless, their effect on exchange rate returns was negligible. Beine et al. (2002) estimate a similar model and show that the verbal interventions of the FED and the Central Bank of Germany led to an increase in the volatility of the DEM/USD exchange rate in 1985-1999, but did not affect the returns. Kim et al. (2000) found the same result for the Australian Central Bank's verbal interventions and the AUD/USD exchange rate in [1983] [1984] [1985] [1986] [1987] [1988] [1989] [1990] [1991] [1992] [1993] [1994] [1995] [1996] [1997] . Contrary to previous studies, Goyal, Arora (2012) show that the verbal interventions of the Bank of India influenced not only the volatility, but also the returns of the INR/USD exchange rate in [2005] [2006] [2007] [2008] . On average, these verbal interventions lead to a devaluation of the rupee.
The use of intraday data can help to estimate the short-term impact of verbal interventions on the volatility of stock returns and exchange rates. For example, Dewachter et al. (2014) show that in 1995-2009, the verbal interventions of the ECB and the FED had a significant impact on the euro-dollar volatility up to 2-3 hours after interventions. Ranaldo, Rossi (2010) which is 1 if there is news and 0 otherwise. Jansen, De Haan (2005) extend this approach and consider the content of news. They construct several dummy variables, which contain news on a particular topic (for example, monetary policy, economic growth, inflation, etc.). We follow this approach and construct indices which measure the content of the announcements.
There is a large strand of literature which examines the impact of central bank communication on stock exchange indices and exchange rates. Most of these studies show that verbal interventions of central banks usually affect the volatility of financial markets, while the impact of central bank communication on the returns of exchange rates and stock exchange indices is ambiguous. Moreover, there is evidence that central bank communication has a shortterm affect on financial markets.
To the best of our knowledge, there are no studies which consider the export orientation of the economy while examining the impact of central bank communication on financial markets. We suggest that ignoring this feature can lead to incorrect results, as resource-based economies demonstrate a strong dependence on their export prices. Bjørnland (2009) 
Data Information index
In order to codify the Bank of Russia's verbal interventions, we collected all the verbal interventions, both regular, with specified publication time, and irregular. For this purpose, we use the web site of the Russian News Agency TASS (www.tass.ru) as the primary source of the data. If TASS refers to any other media, we also switch to this media as the source of information about the particular verbal intervention. To avoid double counting, we take into account only the earliest publication. If the intervention occurs outside the Bank of Russia's working hours, we transfer it to the next day.
In 2014-2015, there were 34 regular and 250 irregular verbal interventions by the Bank of Russia. Table 1 We can divide all the announcments by the topic. The six most popular topics in 2014-2015 were exchange rates, exchange rate volatility, inflation, forward guidance signals (or the signals about the future changes in monetary policy), GDP and financial stability. Some examples of classification are provided in Table 2 . 
Tab 1. Classification of the news by types of verbal interventions and by the authors

Number of the news by types of verbal interventions
Tab. 2. Examples of the classification by topics 7
8 3 4 6 9 7 8 Inflation 14 9 9 3 8 13 14 5 13 Exchange rate 7 2 1 1 8 5 11 4 2 Exchange rate volatility 6 2 3 2 11 4 6 4 6 Monetary policy 7 8 7 2 5 2 7 3 8 TOTAL 55 41 41 16 75 51 73 38
Financial data
We estimate GARCH models for the RTS and MICEX indices, which have different construction methodology. The RTS index is USD-nominated, while the MICEX index is nominated in rubles.
For financial data, we calculate 1-hour returns as follows:
where is the closing price in period t and −1 is closing price in the period t-1
Descriptive statistics of stock and oil price returns are given in Table 4 . During the analyzed period, the series of stock returns (RTS and MICEX) are characterized by left-hand asymmetry (negative skewness), which implies that the probability of negative returns was higher than the probability of positive returns. This result is not surprising, given that there was an economic crisis. The returns of oil prices, in contrast, show a right-hand asymmetry. The kurtosis for the stock exchange indices is quite high, indicating the presence of "heavy tails". This can be explained by the fact that a crisis period is usually characterized by significant fluctuations in stock markets.
Tab. 4. Primary analysis of the series of returns of RTS (R RTS ), MICEX (R MICEX ) and oil prices (R Brent )
Based on the Jarque-Bera test, we reject the hypothesis of the normal distribution of returns at 1% significance level. Therefore, we use distributions with heavier tails than the normal distribution for the errors in the model. To test for autocorrelation, we apply the Ljung-Box test and the Box-Pierce test.
According to which, autocorrelation is significant at 1% level in all the series.
To determine the clustering of volatility, we use the information criteria to find the orders of AR and MA processes, which best describe the underlying processes. Then we test the models for the ARCH effects in the errors with the Lagrange multiplier test (ARCH LM). For all the variables, this test rejects the null hypothesis of the absence of ARCH effects at 1% significance level. This implies that the data are characterized by variability of dispersion and the use of GARCH-models is reasonable.
In the next Section, we present the estimated GARCH model and study the effect of verbal intervention on the stock exchange indices.
The impact of the Bank of Russia's verbal interventions on the
RTS and MICEX indices
In order to estimate the impact of the Bank of Russia's verbal interventions on the Russian stock exchange indices, we estimate a standard model of conditional heteroscedasticity ARMA(P,Q)- 
Equation (2) is the mean equation, where is the return of a stock exchange index, is a constant, , denotes the return of oil prices in period , 0, is the communication index of the Bank of Russia, , , , , , and , are dummy variables for days of the week (Monday, Tuesday, Wednesday and Friday, respectively), , and , are dummy variables for the beginning and the end of the trading session. These dummy variables take into account weekly seasonality. is the order of AR process of returns , is the order of MA process, errors of ARMA(P,Q)-model. Equation (3) is the variance equation which describes the conditional volatility of the model, 2 . This specification is standard for this class of models, except the index of financial stability , and the index of exchange rate volatility , , which we use as explanatory variables.
The study shows that the best fit model for MICEX returns is ARMA(2,2)-GARCH (1,1) and the best model for RTS index returns is ARMA(0,0)-GARCH(1,1). The estimation results are provided in Table 5 . However, the information indices of the Bank of Russia are insignificant at 5% level (see Table   5 ).
To determine the quality of the ARMA(0,0)-GARCH(1,1) model, we conduct several tests, which are listed in Table 5 and Table 6 . The Engle and Ng test (1993) tests the hypothesis that there are no additional effects which influence the standardized squares of the model errors.
As we can see from Table 5 , this hypothesis is rejected -there are some additional effects of asymmetry. However, the other quality tests give good results. According to the weighted Monti ( ), the Ljung-Box ( ) and the Box-Pierce ( ) tests, there is no autocorrelation.
According to Lagrange multiplier (ARCH LM) test, there is no heteroscedasticity (see Table 6 ). To check the quality of the ARMA(2,2)-GARCH(1,1) model, we conduct several tests.
According to the Engle and Ng test (1993) , there are no additional asymmetry effects at 5% significance level (see Table 5 ). According to the weighted Monti ( ), Ljung-Box ( ) and Box-Pierce ( ) tests, there is no autocorrelation. According to Lagrange multiplier (ARCH LM) test, there is no heteroscedasticity at 5% significance level (see Table 6 ). These tests show that the estimated model ARMA(2,2)-GARCH(1,1) satisfies all quality criteria. The contribution of our paper is as follows. This research considers the export orientation of the economy, which has not been taken into account before. This shows that in a resource based economy central bank's verbal interventions have a short-term impact on the returns of stock exchange indices, but do not affect their volatility. This results contradict previous studies, which show that a central bank's communication usually affects the volatility of exchange rates and stock exchange indices, but does not always affect their returns. We suggest that this contradiction arises from the fact that we consider the export orientation of the economy.
In this paper we focus on the analysis of the stock exchange market reaction to the Bank of Russia communication policy. Future research could be devoted to the impact of the Bank of Russia's verbal interventions on the currency exchange market. It could also be of interest to construct a similar information index for the government and to compare the simultaneous and the individual effects of different authorities on the Russian stock exchange and currency exchange markets.
